Introduction
Obtaining information and defining recommendations on training and certification is one of the main aims of the European Board of the Speciality Cardiology (EBSC). Another important concern of the Cardiology Monospeciality Section of the European Union of the Specialists in Medicine (UEMS) is cardiology manpower in Europe and especially, but not exclusively, in the European Union (EU).
Surveys have been undertaken in a few countries to examine the professional aspects of our speciality (some being already outdated) [1] [2] [3] [4] [5] [6] [7] . In the EU overall, and even more so in the rest of Europe, we have no systematic information regarding the exact number of cardiologists and whether it is stable or growing. It appears that in some countries the numbers remain relatively stable, whereas in others there has been a very rapid increase in the number of cardiologists and trainees in cardiology, for example, Greece and Italy. According to some observers [18, 9] , there may be an excess of cardiologists in some countries and too few in others in the year 2000 and beyond. In many European countries, the professional medical unions and in some countries the governmental authorities, have become concerned at the rapid expansion of specialists and, to a lesser extent, generalists. In contrast to the US, most of our scientific societies and academic bodies are not yet concerned by these facts, except possibly in the UK where professional anxiety about the lack of cardiologists is repeatedly voiced [10] . Many authorities responsible for health care systems believe that manpower planning in medicine is becoming an urgent matter. This applies mainly, but not exclusively, to these specialities considered as expensive for the funding agencies, such as cardiology.
Manpower planning is, however, impossible without first a good understanding of the present situation, taking into account the number of physicians, trainees and students in medicine. The aim of this paper is to try to give some preliminary information regarding these aspects and to compare the data with a previous informal survey in 1991 [11] .
Methods
The data presented herein were obtained by asking all the European national scientific and professional organizations, and not restricted to those of the EU, to answer a questionnaire (Appendix 1). Some Eastern European nations have not replied, even after having received a reminder. For most countries the questions were answered by the president or the secretary of these bodies, for a few we received some complementary information from the national delegates of the cardiology section of the UEMS. We present the information that we could collect for all countries, recognizing that for some we obtained accurate and very detailed information, for others it was much more difficult to obtain precise data and/or answers to all the questions. For some countries the data were incomplete. Nevertheless these are the best available data on the manpower situation in cardiology in the years ending 1997-beginning 1998.
Data
For all EU countries we obtained accurate data on at least the total number of cardiologists and of trainees in cardiology and more or less exact information on most of the other items of the questionnaire. This was not the case for most of the non-EU countries.
A further difficulty is that in some countries, notably Austria and Germany, there is no real individualized speciality of cardiology, which is still a subspeciality of internal medicine, although it now has some individualized responsibility and role. Elsewhere the definition and the activity of a cardiologist can differ considerably from one country to another. In the UK for example, the cardiologist is a very specialized physician, most often attached to a large hospital and having essentially an in-hospital activity, while in other countries, for example France, Greece, Italy, many have only a private practice and do not perform sophisticated procedures. Figure 1 gives the density of the senior cardiologists and trainees per million inhabitants for the nations of the European Union, plus Iceland, Norway and Switzerland, as well as for the US. We observe that most EU countries have fewer or an equal number of cardiologists per capita as compared with the US. Only France, Italy (and Luxembourg) have more, if we exclude Greece with an incredibly high density of cardiologists. At the opposite end of the extreme in Austria, Finland and Norway the number is much lower, while it is extraordinarily low in Iceland, Ireland and in the UK.
In Finland and Iceland the density of trainees is as remarkably low. For the other countries we observe a different pattern, with a trend to a higher number of trainees relative to the number of senior cardiologists in Austria, the Netherlands, Norway, Sweden and especially Ireland and in the UK, maybe in an attempt to compensate for the rather low numbers of specialists in cardiology. We are, however, not sure that it is the true explanation for these changes. In contrast, in some countries with a high number of cardiologists, for example France, Italy and Portugal, there seems to be an attempt to reduce the number of trainees. This is, however, not the case in Belgium and in Spain, while in Greece the incredibly high number of trainees matches the number of senior cardiologists (Fig. 2 ). It appears that in comparison with the US, most countries have a lower number of cardiologists and trainees despite the fact that in the US the number of trainees has decreased by more than 10% between 1991 and 1997 (11% from 1992 [12, 13] . We have no data for Denmark. The only information available is that there are about 16 physicians/10 6 inhabitants in training at various levels of education for general internal medicine and the different subspecialities, such as cardiology. In Luxembourg there are no specific training centres for cardiologists. Most are trained in Belgium, France and Germany. Figure 3 shows the number of cardiologists for other non-EU European countries as well as for countries outside Europe that are members of the European Society of Cardiology (ESC). We have insufficient information on the number of trainees in the non-EU countries to allow these data to be presented. Table 1 is an attempt to portray the discrepancies between the EU countries by assessing the importance of the interaction between cardiology and other specialities. These other physicians see the same patients and often use the same procedures (mainly ECG, but in some countries exercise testing, echocardiography or even coronary arteriography are used). They are mainly specialists in internal medicine and general practitioners and, in a few countries, also anaesthesiologists (intensivists) and even radiologists. The practice of cardiology by non-cardiologists happens chiefly in those countries with few cardiologists. Figure 4 tries to depict the relative importance of the private and in-hospital sectors regarding the practice of cardiology in EU countries. It was, however, impossible for most of the countries to obtain very accurate information and therefore this information has to be taken with caution. In some countries, for example the Netherlands, there exists almost no private practice outside hospital, but many cardiologists have some private practice inside their institution, most often in the outpatients clinic. There is a trend for the private sector to be more developed in countries with a considerable number of cardiologists. Figure 5 gives a comparison of the number of cardiologists in 1991 and 1997, for the EU countries and the US.
The increase in the number of cardiologists in Belgium, France and Portugal is about the same order as that of the US, while in Italy, Luxembourg and especially in Greece the growing number of cardiologists is much more pronounced. In Denmark, Germany, the Netherlands and the UK there is only a very small increase in the number of cardiologists, while in Spain the number is decreasing.
We are aware, however, that in the last 2 years there have been important changes, sometimes in the opposite direction, but with faster growth in the number of cardiologists in Germany and the UK; the number in 
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Discussion
This survey is not exhaustive and we are aware that some important information is missing, even on items mentioned in our questionnaire, especially for the non-EU countries. We were reluctant to include incomplete data, which would then not allow comparisons with all other countries. We hope this paper will stimulate those responsible in national scientific and professional organizations to answer more extensively the second questionnaire that we sent at the end of 1999. We have presented the best available data regarding manpower in cardiology for most European countries, especially those belonging to the EU.
For manpower planning, which is a much more difficult matter and maybe unachievable, we need to take into account many other aspects of cardiological practice. Therefore it is important to examine who is doing what in different countries. In a few countries, such as France, Greece and Italy, cardiologists undertake almost all cardiological procedures and are solely responsible for the management of patients with heart disease. In most other European countries these patients are also managed by non-cardiologists, usually specialists in general internal medicine or even general practitioners, who perform some cardiological procedures, for example, ECG, exercise tests, sometimes even echocardiography and exceptionally coronary arteriography. In a few countries, for example England and Ireland, cardiologists work in large hospitals and are mostly concerned with the management of patients with more severe heart disease. In these latter countries, many exclusively undertake the more sophisticated cardiological procedures, such as PTCA, stenting and electrophysiology. In future, planning should take into account the fact that publications [13] [14] [15] have indicated that poorer results are obtained by non-cardiologists in the management of severe heart disease, such as heart failure and acute coronary syndromes with a consequent higher morbidity and mortality.
The number of procedures and outpatient contacts per cardiologist also differ markedly from one country to another. We have no formal data to present on the observation yet, but we are aware of the existence of registers for the more sophisticated and expensive procedures in a few countries and, very exceptionally, of quality control modalities which illustrate this point. Another important influence that we have not investigated is the difference in reimbursement systems, as well as the economic situation and financial resources (and priorities) of the various countries, which result in long waiting lists in some.
For the foregoing reasons it is neither realistic nor desirable to extrapolate simply from American estimates of the need for cardiologists and trainees in our countries. A minimal number of 20 to 25 cardiologists/ 10 6 inhabitants, estimated as necessary in 1995 by the HMO for the USA, may satisfy the needs of some European countries, especially those with similar financial systems and structures; it is probably not adequate for countries with other health care systems.
We believe, therefore, that manpower planning is primarily the responsibility of the national, professional, scientific, academic and government authorities. But this matter needs to be examined by European organizations, such as the cardiology monospeciality section of the UEMS, the EBSC and the ESC. Because all physicians belonging to the European Union can settle and work freely in all the EU countries, national decisions, or their lack, can have consequences in all other EU countries. We believe that these data, and their regular updating, and others that have not been presented in this paper, for example cost considerations, are important for future planning. Review 1139
